The paper describes the isolation of ergosterol peroxide, monocerin, annularin I and annularin J compounds of Exserohilum rostratum biomass extracts. Compounds were isolated by silica gel column chromatography in polarity gradient and the structures were determined by nuclear magnetic resonance (NMR) and mass spectrometry (MS) methods. Monocerin, annularin I and annularin J compounds were tested against Escherichia coli, Pseudomonas aeruginosa and Bacillus subtilis bacteria and showed moderate activity. Annularin I and annularin J compounds are new natural products.
Introduction
Endophytic microorganisms live in plants internal tissues without causing apparent disease to their hosts. 1 Endophyte microbial colonization can be demonstrated by isolating plant tissues disinfected through histological cut and by DNA amplification technique. 2 In tropical and temperate forests (which cover only 1.5% of the terrestrial surface), there are approximately 300,000 (three hundred thousand) plant species analyzed so far, homing more than 60% of the world's biodiversity. 3 Extreme diversity allows for the opportunity to discover new microorganisms that may be potential bioactive compounds producers for agriculture, industry and medicine. 4 There is a great interest in the study of endophytic microorganisms, including their application in pest biocontrol. Fungi are good secondary metabolite producers, and many have the same biological activity, [5] [6] [7] [8] especially polyketides. For example, the polyketide citrinin isolated from Penicillium janthinellum completely inhibited the growth of Leishmania braziliensis. 9 Some fungi species of Penicillium and Pestalotiopsis genera produce high diversity of polyketides with antimicrobial activity. 10, 11 In another study with a variety of endophytes isolated from Vigueira arenaria and Tithonia diversifolia fungal extracts, important antiparasitic and antimicrobial activities were observed in fungal extracts. 12 In the Nodulisporium sp. (Xylariaceae) fungus extract, which was isolated from the woody plant species Erica arborea (Ericaceae), nodulisporina D, E and F compounds were obtained, having antifungal, antibacterial and algaecide activity. 13 From the endophytic fungus Ampelomyces sp., isolated from the medicinal plant Urospermum picroides (Asteraceae), 6-O-methylalaternina and altersolanol A compounds were isolated, which showed antimicrobial activity against Gram-positive pathogens Staphylococcus aureus, S. epidermidis and Enteorococcus faecalis. 14 Brazil is estimated to be home of about 20% of the world's biodiversity and is considered the country in the world with the largest number of endemic species. 15 About 270,000 plant species on this planet are estimated to harbor about 13.6 million unique endophytic fungal species, in addition to approximately 100,000 fungi species already known to date. Therefore, there are great chances of finding Vol. 27, No. 8, 2016 new substances produced by endophytic fungi that may have some useful biological property. 16 The fungus Exserohilum rostratum was isolated as an endophyte from Bauhinia guianensis, a typical Amazon plant that is used by the local population to treat infections, diabetes and painful processes. The present work describes the isolation and structural identification of ergosterol peroxide (1), monocerin (2), annularin I (3) and annularin J (4) compounds obtained from E. rostratum biomass extracts (Figure 1 ). Annularin I (3) and annularin J (4) compounds are new natural products.
Experimental

General procedures
High resolution mass spectra were obtained in positive ion mode, using a micrOTOF-Q (Bruker Daltonics, USA) mass spectrometer equipped with an electrospray ionization (ESI) source. Low resolution mass spectra were obtained in positive ion mode, using a TSQ Quantum Access Thermo® (Thermo Fisher Scientific, UK) instrument. 1D and 2D nuclear magnetic resonance (NMR) spectra were recorded on a Varian Mercury 300 (Varian, Inc., USA) spectrometer using solvent signal (d-chloroform) as reference. Chemical shifts were given in delta (d) values and the coupling constants (J) were given in Hertz (Hz).
Microorganism isolation
General procedures adopted for microorganism isolation followed the methodology described by Marinho et al. 17 After collection, B. guianensis healthy tissues were washed with water and their surface was sterilized by immersion in 70% aqueous ethanol (1 min), followed by 5% aqueous sodium hypochlorite (4 min), and finally with 70% aqueous ethanol (30 s). Afterwards, tissues were rinsed with sterilized water. The latter water was incubated in Petri dishes, in order to guarantee the elimination of all epiphytic microorganisms. Small tissues pieces were excised and placed in Petri dishes containing potato dextrose agar (PDA) medium at 30 °C. Individual hyphal tips of the emerging fungi were removed and replaced on PDA. The ER1.11 strain was identified as Exserohilum rostratum by DNA sequencing at the Instituto de Ciências Biológicas at Universidade Federal do Pará (UFPA, Belém, Brazil). A voucher specimen has been deposited at Laboratório de Bioensaios e Química de Micro-organismos (LaBQuiM, UFPA). 
E. rostratum culture in rice and compounds isolation
Twenty-five Erlenmeyer flasks (500 mL) containing 90 g of rice (Uncle Ben's®) and 75 mL of distilled water per flask were autoclaved during 45 min at 121 °C. Small cubes of PDA medium containing E. rostratum mycelium were added to 22 Erlenmeyer flasks under sterile condition. Three flasks were used as controls. After 25 days of growth at 25 °C, the biomass obtained was macerated with hexane, ethyl acetate and methanol. Solutions obtained were concentrated in a rotary evaporator, in order to obtain the biomass extracts. From the ethyl acetate extract, after successive fractionations on silica gel chromatographic column eluted with hexane, ethyl acetate and methanol in a polarity gradient, ergosterol peroxide (35 mg) (1), monocerin (80 mg) (2), annularin I (10 mg) (3) and annularin J (5 mg) (4) compounds were purified.
Antimicrobial test
Microorganisms susceptibility to the test compounds were determined by microbroth dilution assay as recommended by the Subcommittee on Antifungal Susceptibility Testing of the US National Committee for Clinical Laboratory Standards. 18 Tests were performed on 96 well plates with 100 μL of Mueller Hinton broth (MHB), 100 μL of test compound and 5 μL of test bacteria at 1.0 × 10 8 CFU mL -1 , followed by incubation at 37 °C (24 h). Test substances obtained from the fungal culture were dissolved in dimethyl sulfoxide with initial concentration of 500 μg mL -1 . Test microorganisms were Escherichia coli (ATCC 25922), Pseudomonas aeruginosa (ATCC 27853) and Bacillus subtilis (ATCC 6633), which were obtained from Instituto Evandro Chagas, Belém, PA, Brazil. Bioactivity was registered as red coloration absence in the wells after addition of 10 μL 2,3,5-triphenyltetrazolium chloride. Penicillin, vancomycin and tetracycline (25 μg mL -1 each) were used as positive controls; the culture medium (MHB only) was used as negative control. C NMR data (see Table 1 
Results and Discussion
Compound 1 was isolated from the apolar fractions of the ethyl acetate extract in amorphous white solid form, and its 1 H and 13 C NMR data showed the identity of the ergosterol peroxide steroid, 17 which is an steroid commonly isolated from fungi and reported to have anticancer activity. 19 Monocerin (2) 1 H NMR spectrum of 3 showed signals related hydrocarbon side chain, a methoxy group and olefinic methine unit presence. In addition, there was a singlet d 2.19 signal, attributed to methyl attached to on sp 2 carbon. Annularin I (3) structure was solved through 2D NMR data analysis. Signals were observed for four sp 2 double bond carbons at d 87.8 (C-2), 170.9 (C-3), 111.7 (C-4), and 157.9 (C-5). C-2 carbon, according to heteronuclear correlations (HETCOR), is correlated with the H-2 (d 5.44, s) hydrogen. 13 C NMR spectrum also showed a signal at d 164.8 assigned to the lactone group carbonyl (C-1). The only olefinic proton H-2 (d 5.44) showed heteronuclear multiple bond correlations (HMBC) with C-1, C-3, and C-4. These data, along with the high chemical shifts of C-2 and C-3 (87.8 and 170.9), suggested the presence of the β-oxygenated α,β-unsaturated ester unit, shown in 3. The methoxyl group OMe-10 shows strong correlation with d 170.9, which allowed OMe-10 to position at C-3. Me-11 methyl was positioned at C-4, and was also correlated with d 157.9 (C-5) in HMBC. The hydrocarbon side chain was attached to C-5 based on HMBC correlations between H-6 and C-4 and between H-7 and C-5. Carbonyl carbon C-1 and oxygenated sp 2 carbon C-5 must be linked through the remaining oxygen atom to form an α-pyrone ring, in order to complete annularin I (3) structural assignment (Figure 2) .
Compound 4 showed significant spectral similarities to the compound 3, indicating that there were structurally similar compounds. Annularin J (4) This information led to identification of the structure of 4 as shown, which only differs from 3 by hydroxyl group (Figure 2) . NMR data of 3 and 4 were compared with literature data, which showed that they belong to the polyketides class called annularins. 21 Compounds 3 and 4 are different from annularins D and B by an added carbon in their side chains. Pyrones isolated from fungi are polyketides. Thus, the biosynthetic origin of compounds 3 and 4 might result from methylation of a tetraketide or decarboxylation of a pentaketide giving an additional carbon in the side chain. 
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